INTERVIEW DANNY MILISAVLJEVIC
WITH

Dr. Danny Milisavljevic is an assistant professor of physics and
astronomy at Purdue University. He works with motivated and
enthusiastic supernova sleuths on his team actively investigating
the catastrophic deaths of massive stars. Student researcher
Jack Reynolds is interviewed along with Milisavljevic.

How would you
describe your research
project to an unfamiliar
interdisciplinary
audience?
I study exploding stars
called supernovae, and
the debris fields they leave
behind. I use observations
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from telescopes around the
world and in space to create three-dimensional models
of supernovae, and connect them to simulations that are
run on the world’s most powerful supercomputers.

What is/are the goal(s) of your supernovae
research? What is the larger impact of
this research?
My research seeks to understand the types of stars that
explode, and the physical mechanisms that permit these
explosions to take place. Supernovae are among the
most energetic phenomena in the universe, and produce
the raw materials for stars, planets, and life. As citizens
of the universe I feel it is our responsibility to understand this fundamental process that makes our existence possible.

How did you find your passion in this field/this
subject specifically? What do you enjoy most
about this research?
I knew I wanted to become an astronomer when I used
a research-grade telescope for the first time. The data
I obtained revealed structure in the gas and stars I
couldn’t see with my eye. This sense of discovery continues with my present research. Sometimes I may be the
first person on the planet to see something happen in
the universe, and there is a thrill in reporting this news
to the world.

How has the research’s connection to NASA
shaped your overall research experience?
My research makes regular use of NASA facilities, especially the Hubble Space Telescope (HST). Only HST
has the superior resolution and sensitivity at ultraviolet wavelengths that my science requires to test hypotheses. I am especially excited to be the principal investigator of a project using the newly launched James
Webb Space Telescope. Webb’s sensitivity and resolution at mid-infrared wavelengths will be transformational for our ability to understand the progenitor
systems and explosion mechanisms of supernovae and
their remnants.
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What advice do you have for students
interested in undergraduate research?
For students interested in supernovae/
astronomical research?
Undergraduate research is a vital component of your
college experience if you wish to continue research at
the graduate level. It also can be important if you choose
industry instead. Immersive, self-propelled research is
the only way to gain experience navigating uncharted
frontiers of knowledge and building the confidence to
answer questions that don’t have solutions in textbooks.
Finding a supervisor can be challenging. Many things
need to come together: (1) the timing must be right, (2)
the project should be appropriate, and (3) a connection
should form between the supervisor and student.

How would you
describe your
research project
to an unfamiliar
interdisciplinary
audience?
My work focuses on
using a wide variety of
Jack Reynolds
supernovae observations
and combining them so
that we have the best possible information to understand
these fascinating phenomena. It is especially difficult to
study something, in this case—exploding stars—with
very little knowledge of how it works, especially when
the light from that object is millions of light years away.
This is exactly what happens when we observe supernovae, which makes it a fascinating and difficult challenge.

What is/are the goal(s) of your supernovae
research? What is the larger impact of
this research?
My research bridges imaging, cheap but very simple data,
with spectra, complex and rich data, so the most science
can be extracted from prior and future observations.
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My advice is to ask around to get a sense of what is available, and to politely follow up (possibly more than once)
with potential supervisors if you are really committed to
experiencing a specific research opportunity.

You have a clear passion for not only for your
research but for teaching and mentoring. What
inspires you as a research mentor?
I remember my time as an undergraduate student and
the influential role that research mentors had in shaping my future career. They provided exciting projects,
taught me methods of investigation, and kindled in me
an inspiration for seeking the unknown. I try to provide
that experience for students I am fortunate to work with
in my research group.

This is especially important as astronomy enters the era
of all-sky surveys as there will be a deluge of photometric
data, and nowhere near the amount of spectroscopic data
necessary to back it up.

How did you find your passion in this field/this
subject specifically? What do you enjoy most
about this research?
I have always been fascinated with the sky. I was that
kid on his front lawn at 2 in the morning when it was
20 degrees out looking for shooting stars. I have always
enjoyed it, but I never thought I would be this involved.
I was fortunate to be a Gianni Ascarelli Student Award
recipient my first semester at Purdue, which introduced
me to Professor Milisavljevic. It was a natural fit with
my technical abilities and existing passion. Now I have
worked with him for four years on the most valuable, educational, and fun experience of my undergraduate career.

How has the research’s connection to NASA
shaped your overall research experience?
NASA has and continues to be a phenomenal resource
for astronomers all around the world. Hubble has been

•

•

•

Put your best foot forward. If what you have is
passion and unique skills, lead with those and
how they can help the research going on.
Don’t worry about being qualified to do the work
initially, just be ready to question everything,
learn fast, and work hard.
Undergraduate research is a labor of love. Be
ready to explore different topics and don’t worry
if the first one you pick isn’t perfect.

What are your future plans?
After I graduate from undergrad in May 2022, I will be
working as a machine learning engineer/data scientist
as I continue my research before applying to graduate
school for a PhD in astronomy/astrophysics.

an unparalleled resource in 3D supernovae reconstruction, high-resolution spectra, and has produced the most
beautiful views of the cosmos. The upcoming James
Webb Space Telescope will open a whole new realm of
possibilities for us too. But my favorite part is that the
data from NASA generally become public after a set
amount of time, which opens these amazing sources up
to the amateur astronomer community.

What advice do you have for students
interested in undergraduate research?
For students interested in supernovae/
astronomical research?
It is not always easy to get into undergraduate research,
but I was fortunate that I had a group of friends who
traveled that road with me. All of us experienced many
ignored emails and rejections before we found a research
lab. Not only was that a valuable learning experience in
itself, but it showed me the value of having other driven
people around me.
That said there are more students than lab positions at
Purdue, so before you apply:
•

Know what the professor does and be prepared
to ask questions about it. Questions can be a
great lead into an in-person conversation.

What has your research experience been like?
What would you advise other students who
want to get involved with research?
Research has been the highlight of my undergraduate career. Beyond the obvious preparation for graduate school, it has taught me to think, collaborate, and
problem solve with a team of equals. It is an experience
I would recommend to anyone in any field at Purdue,
and it has enormous benefits regardless of the path you
choose to follow in life.
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